DIALOGOOFile 352:Derwent WPI 

(c) 2004 Thomson Derwent. All rts. reserv. 

013709717 **Image available** 
WPI Acc No: 2001-193941/200120 
XRAM Acc No: C01-058467 
XRPX Acc No: N01-138057 

Organic electroluminescent device for light source for display/printer 
head and its production 

Patent Assignee: IDEMITSU KOSAN CO LTD (IDEK ) 
Number of Countries: 001 Number of Patents: 001 
Patent FamHy: 

Patent No Kind Date Applicat No Kind Date Week 

JP 2000315580 A 20001114 JP 99124478 A 19990430 200120 B 

Priority Applications (No Type Date): JP 99124478 A 19990430 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 2000315580 A 14 H05B-033/14 

Abstract (Basic): JP 2000315580 A 

NOVELTY - An organic electroluminescent device consists of at least 
an anode layer, an organic luminescent medium, and a cathode layer. 

"DETAILED DESCRIPTION - The organic luminescent medium consists of a 
low-molecular organic luminescent substance. The low-molecular organic 
luminescent substance at around the interface of the anode layer is 
oxidized. 

USE - The method efficiently produces the organic 
electroluminescent device used in a light source for a display, a 
printer head. 

ADVANTAGE - Oxidizing the low-molecular weight organic luminescent 
substance at around the interface of the anode layer comes the 
low-molecular weight organic luminescent substance into contact with 
the anode layer, providing good hole injection. The result enhances 
luminescent efficiency, for example, a luminescent brightness of 30 
cd/m2 or more at low-voltage driving, for example, DC 7 V or lower. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To lower a driving voltage without arranging any 
positive hole injection layer so as to increase light emission luminance by 
constituting an organic light emitting medium of a low molecular organic 
light emitting substance and oxidizing the low molecular organic light 
emitting substance in the vicinity of the boundary with a positive 
electrode layer. 

SOLUTION: An organic electroluminescence EL element 100 is cons tructed~of ~a 
positive electrode layer 10, an organic light emitting medium 12, and a 
negative electrode layer 16 laminated on a board sequentially. The organic 
light emitting medium 12 consists of a low molecular weight organic light 
emitting material and an oxidative dopant. The oxidative dopant is 
localized in the low molecular weight organic light emitting material 
around the boundary between the positive electrode layer 10 and the organic 
light emitting medium 12. In this way, the low molecular weight organic 
light emitting material is forcibly oxidized by the oxidative dopant, so 
that positive hole injection performance is improved, and consequently, the 
organic EL element 100 can be driven with a low voltage. Because a low 
molecular weight organic light emitting material is used, the oxidative 
dopant can be mixed uniformly and its crystallization can be prevented 
effectively. 
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fefc'U, (5) >t>0Alt T;l/*U^JSSr*T. 

Sfe. Ar"lt &tm&l 0~4 0 CD^#^b-&^T?* 

*. (5) ^-rf*$n*^S^b^<tUX«. «aj 
7>f-5t>, ^-7^ 1^>. •77i^;i'7>h7 
-fe>. ^— 7x-JK i»*-^-7i;Jk +>^7i 

njk -t^->7xx;u^j:r/c:neco^^7&^tf en 
[0050] ©^sna 



( 8 ) 
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&A«£8firr 1 0 OM%£Lfc£# 

JC, 0. 0 1~5 0li%ffl®lrt©li:t5^i^Jf 

^i>vi. Stc14k— /t> hmsmmtf, o. oiii« 

8sinSa<5 0*«%£i@A*<t, §gftl?£#<£T 
LfcO. -5. bfc^T, 52ft 

/X>h<D^SD»*0. 2~2 0liXO|61flO 10 

[0 0 5 1] SftttK— hwgsflnSJcWL 

£1:20~20:1 (^tfc) »«eHrt©fiifr-5 H 

<DmtQitm&Z.n*>e>1l&m9\-i:fcZ>£* #«EL5Si^CD 

jBtfc^* 1:10—10:1 ©JgfflrtWtti: 
-T-5J:<t» 1 «fcO« : *b<» 1 : 5~5 : 1 (Di6HrtC9<ii 20 
its d 6 b 

[0 0 5 2] im^maii) Sfc. m2*Jjfi}gfi8{C*Jtt 
•S^aAJSOft^SSSl^* 1 . 8~3. 6eV<5«Sl 
rt<Dffi<hT£ CI Lt>. m^?0*<Z)fiI^l . 8 

#. SB^*©ftT ***a <«!*]*** 0. -*T, «^ 
Sl0*<Dffl[*<3. 6 e V£j@*.-2>£> fB3t34*©ffi 1/^41 

wmmizmu-tzzL ifc^^t. m^aA 

4t®*7Mftfte« 1. 9~3. 0 eV<D«gffl ^©fit t 30 
-f -SCI D$f£L<. 2. 0~2. 5eVCD$gfflrt 

mmKxmftt<Dm z ?$mJ3e>m& 1 . 2 e v«t©« 
t*r« n £*<ff£ b < . 0 . 5 e v^T©fflt-r-5 c t 

a«^ s #«ifgft«#^©s^& A#£g i & 0 . 

[0 0 5 3] ^2Slig^Sg{Cfe 

1 0 ot;^±©a£^£©awi:L<. <fc9$?*b< 40 

«. 1 0 5~2 0 0'C<Z>«gHrt©ffi<i:-r-5;i < fcT&£. 

c © j; 5 tcffi^a xm<DU y^^^mm-r^ z. <t jc 

<k0, t«ELff 1 0 0©i»^®S*S^tC8 5-CJK. 

^4LfctLTt). ^SA^glSfflT-BHgSnsffi 

«SM-r5^i:^^T- *Hl^ife*S!fSfta«- (DS 
C) SrffllV &JitfltflSt<K MlillOt/^O^T 50 
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[0054] (3L*)i*-*rvzf) m2nfam 

^{Ci5lt^«^aA®©X^;i/^-^-fr y y (a*> 
ty^l*'Wf-) *2. 7 eV£l±©tti:tSIi^ 
#£L<. 3. O.e V^±©ffi<hT-SC:«h#<fc9#£L 

c©J:-5K:, **^:/©te£j?fj£ffijeA 
±, MA«2 . 7 e VJ&Lk£*#< bTfemf, lEHtf 

Jib, W«BEL^W5g)t«S^ilS*-5t«!:t>t^ 

[0055] (m^aA«©«tjft) mz-g&Mm 
fc*itt*m^ttA«©«ijU'o^T i b. #tc©ji®^n-g. 
*>©-?«&<. — jmbbkhs.-t. — mmms. 

trt3^T#{c««©snst)©T»i^:u*<. fl)*.«o. 1 
nm~ 1 Mm<D3SHl*i<©ffi<hT£><Dj&t$fa;L< , 1~5 

[0 0 5 6] (l?aA«©lM) l^ftA 

Ct*W*bVi7><. C©jR*ft{COViT«. IB' 3 on 
[0 0 5 7] tfftAiSt. #«l5E^iK<*:0^fi!c 

ffaA«t*iSM(|:t*IiWtcSJiT#5 
[0 0 5 8] [^3oSIJfi^8g] 0 2*3«to:0 3 

iz^X. HS»1 0<hcD^®#ifioe^W«fg7t#l 

[0 0 5 9] T^fcS, 02:fei<J:tf0 3lC3S-r<fc5£:Ji 
Sjg««@2 0 1 Sr-^JiLTfflVV »«2 0 3 tC^tlS] 
LTSllfc«ScOl«S2 1 2 A~2 1 2 Fj5>£, S 
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?(B»MOl»*feTJ&oT. g«2 0 3lC. ^KS 
«2 0 3*ee$-a-^fc«>©Ilie«l«l2 l 3A&a:j£ 
U $S#ig2 1 2 A— 2 1 2 F£^WenS&2 0 3 CD 

iHjg^2 i 3 Aa^&nfc&ecEtau g«2 o 3 

[0 0 6 0] ZZX-. ®2&£ZfW3\Zm-?M&mmm 
B2 0 ltt, X£*f 2 lOt. C©K^«2 1 0|*iCD_t 

fflzmmnnft, *«2 0 3&a«-r-5fc«6©s«^;> 

^2 1 It, d0S«*;^21 1 ©T^fcttlpffiBS 10 
nfc. &**m*3fc«^*fc«>©«& (611) 
2 1 2 A~2 1 2 Ft£-^T«§jG£3*lTV>£. 
£«2 1 Ote, ) IC«fcD. I*9g]5£ 

fct70£LhT*oT ! fc<k^. 

t0 0 6 1] *«^y2 1 ltt, *«2 0 3© 

^SJ^Jfr -5^852 1 2£{Ba.. «^»2 1 Ort 
T, S«2 0 3&7kW\Z&&-?2>J:t\zmf8.2tlT^ 20 

c©sfi*;^2 i l (D±m<D**iBftiz\z, s« 

2 0 3&®m (SO 3it5fc#<Z>IIl£ttlg&2 1 3*^ 

a^fflics^snx^. ic9iHiettgB2 i 3tc«. la 

IfeiifSTi&St-^ 2 1 41)mWl2ft. * 2 1 
4 0DEHElMe»::«J:D. »«*:JU^2 1 1 (C«Jt$nfeS 

«2 o 3 a*. ^K»«*;uy2 1 1 t£h\Z®&mW2 

1 3SrEl4£4''D<!:UTete-r-5«t^(C^oT^-5. fte 
*J^, S«2 0 '3 @«tt§82 1 3lC«t-5lHl 
mm.2 1 3 A*«Sii:^FlB]{CS:^$tlTV>-5. 

[0 0 6 2] *lt, d©«k^lc«fi£^n;tK^*^M 30 

2 o i £#t^T, mm^mkw 1 2*sj;WftA« 1 
4*a«2 o 3±\zmm-r^mz^x, m&mzm. 

WTZ>o 0 2K5Vri:5fc¥®IE;*J§m©»«2 

0 3£ffligU iOM2 0 3$M*J^2 11Offi 
J$gB2 1 2t::mihLT*¥ftttfii:-r-5. 02 

{c^rs«2 o s&Atwvtmiz&m-ztiT^&oit. z 

[0 0 6 3] :CT, RSR2 2UT. — O 

©8s*iK2 12B. 2 1 2 C, 43«fctf 2 1 2 DiC. «^ 

h*-g-n^n^*Lfc«. *a^©lcJ;0K^«2 1 0 
I*i£f5f 0U;US 1 . 0xl0"Torrl;6 

mt&yih &m.*'£t>iz:x£i—\zmm vtz o . s e c 

[0 0 6 4] #H-tr, ^«f®2 1 2B~2 1 2D^tl 

-enspf»L.T. i 2 ^^r-sisjctt. « so 



&ffl 2000-315 5 80 
16 

tth*-/X>htS:iS|»$-li-«,ttt>|C. W2 14S 
[iie®»lS-&T, Ifi2 0 3£|sl«tt|«§l2 1 3 A»r»-p 

xifaa, eux-tf i ~ i o o r pmTiHie^-a--5. c 

©J:3KbT, S«2 0 3Srg<gS-&fe^e,«^ti2H4 

1 2 W*^ffiAi£ 1 4 S-SSMT-S. 
[0 0 6 5] W*8S8tt«E#l 2S:^-r*lC 

<&fco. iiii o*^©iE?L©aAtt*rsi-h^-e--5fe 
ftzwutzitzztiztsLZ. z<DWtit^mtmzmm^ 

[0 0 6 6] <3>$gl©;fr*fc 

nasi Oi©M 

•a. 

[0 0 6 7] <S>fH 2 <D^fe 
HSI 1 0 ±\z¥tbWUt& K-A> h £#SE (M^J) U 

\z£ K> . MI l 0 1 (D^iB#iaTO«^^i2H4-fb^ 

[0 0 6 8] ®$3 0*ft 

^ctfCctO, Kill 0twS®^ifi-ccD«^liiilH4 

[0 0 6 9] ©S4®^S 

[0 0 7 0] Sfc, 0 3 \Zjjk-r <t ^ IC, jK*iH 2 1 2 B 
*JJ:^2 1 2 Cte. fi«2 0 3CD(Hltett«2 1 3 At&> 

^^Ot. 0 3<D®m\Z£Q. m^ffijik&ik&vo 

*5«fctfS7cttK-/1> h©*«2 0 3-vOASt^S*« 

S:*fi2 0 3 K#LT-«K -5 ilt « 

Afcf. J§SA7*<±1 0% (^l/tftff) -C^-S*ISB* 
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17 



18 



^It^utlCtO. *«2 0 3 <Tfcck 
[0 0 7 1] ^ 3 ©HJS^©»)t*}* ^njfi-r 

Mx.it* @ 2 ic^-tj: o ic a«2 o 3*<@jgsp«tt-e 10 

r®S«2 0 3®|§e«ijj2 1 3A4>f^i 
-rs<£2BPJ2 2 l<&R«±!Ci&oTig&<D3$SS«i!it2 l 2 
A~2 1 2 F£ffi^:U (KJBR2 2 lO^gSM. S« 

2 0 3C9-jaofi$*LtLfcttlC. M> (1/2) 
XL*#IS-r-5C:i:^S*bV^ Jfe*5, ««2 0 3©5S 

0, 2 1 2 A-2 1 2 Fd>S, S«2 0 3 

\ZttTZMmtttt<OAK&&ttMzm-'lZ-V%Z><D 

**, *«2 0 3\ZttVT-'&V>A#ft&&&>Tmft2tl 
SttKAirr-S ft D, J&SrtfCfett 

[0 0 7 2] ^3©*Jg^Sg©Kjt^fe*||Jg-r 
Stca&fcO. Emc^TcfcSK. ttScDj8l»ilS2 1 2 A 
~2 1 2 FS, S«2 0 3©lelg|ftl82 1 3 A£*<k£ 
-r-5<53®R2 2 1 ©RJUtlCffi&U *tSSc©&»iBi 2 1 
2A~2 1 2 FOBJtSS (OfSc) ^iKtLfci^tC. S- 
3&*fi!I2 12A-2 12F*. RSH2 2 10ti»^5 30 

3 6 0° /n(DftSTEa:-r-5Ci7&t»SbV^ 0(1*. 

tf> I»j|g2 l 2 £ 6 IBffi^rr (K2SR2 2 
1 ©*4>*><=> 6 0 ° (DftSrffiST-S Z. t*Wi@Ta& 



•5. d©«fc^lCSeTSt, S«2 0 3<D&&ft\Zttl, 

m®.<Dmm*mzmx.mtiz>j:5izmm-e&z><D 

[0 0 7 3] 6U:, lttWbfc^ig«SUc*il,iT«. £© 

•tonne mm^mftm^m 

[0 0 7 4] 

(1) #*EL*^0«ig*Pfll 
^H«|l©**EL*?&«ifr*fc*fcoTtt.' * 
t\JP3 1. lram, 8E2 0 0mm, i2 0 0mm(Dg 

UV («?H9) J5J:^y>*fflUTS&i:i0 

(B#«£8tffi «*) B) lc*5W-**3»fl!>aS«afc«^K: 
**r*&ifcfcv *lS«ifi©*««3ttiifls*tS. (DP 
VTPWtfDDQ) v 563t«tfls»» (DPVTP*3«t 
tfDPAVBi) . ffaA«ffl»» (Alq) . RME 
B*m (7;USnr>A*S«fctfU3 L ?A) t-eft^n** 
^iSBfCjteKLfc. ft*. DPVTP,. DDQiSitfDP 
AVB i ©UHSSCfcTESC (6) . TIBjS (7) *5«fctf 

Tea (8) {c^-n-en^T. 

[0 0 7 5] 
Mk8] 



o> © 




(6) 



[0 0 7 6] 
Mb 9] 

CI 



0 

II 



Cl^fT^CN 



[0 0 7 7] 
40 [^ 10] 



(7) 
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19 



4$H2 0 0 0-3 1 5.5 8 0 
20 I 



coo7 8] (2) mmELmTomm 

M^¥S 1*3*. lxiO"Torr ©Jl^glCfc 
•5*-CMEU/t«. *«©»se±f-. JP2 1 0 OA® 
#Bttifi©Ji. 4 0 0 AOfB3tfflt#:, I52 00A 
C9«TftA«. fcitflP* 2 0 0 0 A©gsSS*W^:tC 10 

PVTPfeiffDDQSTOtl,. DPVTP©j$S*f 

&k*s oA/»tb. DDQommm&z i o a/^ 
tbfc. «^tab**»i«"r*«ifc*>. dpvt 

P*5itXDPAVB i <&ra^»L, DPVTPOlf 
&«£5 OA/^tL. DPAVBiffllflS^lA 

ft. sec-. iscjiejffArsrsiRKfe. tji/s^ 

A*J:tfU79A&ni$X* 1 '* TVl'S^AoaMfjS 20 
'«10A/»iU U^A®JR«jMe«0. 1A/ 

£T«Dfflte, -*t>^ttSi*8!tSut^<*iEL^ [ftll] 



... (8) 

[0 0 7 9] (3) WffilEL^Offfiffi 

mm. nii*^7x (+) «g<hbT. iiaii!ai:6 

mA/cm'^D. t©tf ®M»Stt6 4 c d/ 

[0080] cuiiea 2 ] fimm 2 -m, sissey 1 <d& 

»t»5TPD (jpsiooA) «*sn?Aitr>fcS. n 
urn 1 <hra«©^^^««*ffl^fc«d^i, $kmm 1 

LTfgftttl££»fl&L*:. *<Dt£¥k. tt»t&Att2. 1 
mA/cm'TibO, f ©tf©M»Stt6 5 c d/ 

[0 0 8 1] 



C9) 



[0082] mmrn 3 ] ^ukm 3 t«, sijs^j 1 

&tf2>DPVTP<DRt>Q\Z, Tffij£ (10) T^Sn 

8SA-i*ffli»fts*tt. mmmi tmmizmmEi. 



30 0. *Ot*ffl»JBWH5 9 c d/m'T&O, fgft 

[0 0 8 3} 
[ft 1 2 ] 




••• (10) 



[0084] mmm 4 ] mm 4 ti*. *is«sj 1 
*5WSDPVTPw^0Jc. TffiS; (11) tssn 

4SA-2*I^fcBWt H]6S«S|1 t(^«fC*t8EL 



0. -5-<Di:#CD^»S«5 9 c d/m'T<&9. 

[0 0 8 5] 
[ft 13] 
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21 22 

(O) . © 



^ ^ ^ ^ 
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[0086] t*i60>J 5 ] &mm 5 t«, mstaj i ©*r 
« 2 4 c d /m' o , ss^ettire-e* fc. 

[0 0 8 7] [*J6#I6] ^«S0iJ6-e«, S^SAIl©* 
i%3t«#l:* P VTPiJiyDPAVB 
t)0fC. DPVTP^Al q*^^bfc«^ 

ffinEE.zmmv-c&yt&&&wffiLfii. tz&. dpvt 

fc. ^©*Sm. ^SKSBSttl. lmA/cirfT*D. 
f©tf©^)tWStt2 2 c d/m'T&tK fgJt&te 20 

[0088] [*«fi«aj 7 ] ms^i 7 nmm 1 

t8^«t#:»C^ttSDPVTP*Jj;^DPAVB i £— 
^»SSTI^f*3SI»-r^^t) 0 IC, DPVTPMtf 
A 1 q©jS8(*j£&cD^§Hi£5 0A/B>K:##Lfcat 

a i q ©j&*&gn#!* i-jk urc«^«, nt&m 1 1 
#v>mi$.mt&mz\ l t. dpvtp©*$5oa/#ti 

ttU DPVTPO^jSSS^^fCjKT-S-^. A 30 

i Q<Dm&mm&m%ii^ mmftftm#<Dm&-zs 4 0 0 
2>±oizmwisTmmvfz. tux, njg^jit^tc 

6 VOjt8it«JESrEPJOLT^«JI*fffilfiLfco ^©iS 

SSfESSStel. 2mA/cirft»0, fWtf© 
5Bt«gte2 5 c d/m'T&O. 5gft&te*i£T&o 

[0089] tiiJ60y 8 ] mmms th. hjs^i 1 ©m 

^aA«Effl*tJ|SHC*i;tSA 1 qOf^fcOJC, DPVTP 
^ELiSH^fPiaL*:. £©P5cDD P VT P©j£»8g 

n 5 0 A/g>-?, c s (ommmmte 1 0 A/g>-?&o 

fc. -eUT, Hig0iJl t^»C6VCDtt8g«BESr8]SDL 
TSgfttfSgSrflMffiL*:. ^(Dig*. tttftSggtel. 4m 
A/cm 2 -g-©<i:#<D%7t)Ei««3 1 c d/m 

[0 0 9 0] [tfcttM 1 ] J±*S^J 1 T«> *iS^J 1 <D# 
«%>t«E{*:lC*i^SDDQS:l^^»-a-nc. DPVT 
P£iHfc;l,fc*>ofcSjW*. 2fcKMi ttWcWISEL 



tiGLfco nWL&m\t0. 3mA/cnfif 

U<ffi<fcD. ^©t^ODfgttttgtel l cd/irft 

[0 0 9 1] [tb«0lj 2 ] tmm 2 T«. #1*609 1 O* 
*3 D P V T P *> <fc D D Q © ttto 0 

k. TPDo*sfflVifcgwt fuseu tmmzmrn 

*3¥Ilfc. -e-CDig*, Mffi®m\t0. 8mA/cm« 
i*Kfi<fcD> fOtt©M»Iii3 0cd/m 

[0092] [tt&ea 3 ] tttefci 3t«. ^asAi 1 
mftftmmztsvz, d d Q*s«t ^m^ai^fc^ d 

PAVB i SffltAfc^o 5US0U1 tl^SlfC^r 

*8EL^Srf^©b, 6 V©a«t«EE£B];bnbT58>fctt 
^-<DH3*. m«S«Stt0. 3mA/ cm 
' £*U<<£<fcD, -€-(Dt^(D5E^»«tt7 c d/rrf 

[0 0 9 3] 

•htCkD. {SSJEKK (-0»J<fcLT. jfiSKftBE^Viy. 

30cd/m'Ki) *0-5Ct*<T#J:^tC7i-3fc. 
[0 0 9 4] *^^©*«8EL^©i@ift^tC 

T. tt8ftmjE7 V£TF) t*5UT, 

t LT, M»S3 0cd/m'K±) «r#T-5WttlE 

L \zm ftt* ^ i ^T€T «fc ^ tC^: ^> fe. 

imi] $&i~m2<D$imBmiz$>vz>mmELmTv> 



im2i msoymM&mizisvzfi&mmmmnmim 

[0 3] ^ 3 «)SIJg^lC*3^^«^»Sfi©»r®0 

[04] Se3fe©W«EL*^(O»rB0T$.-5 

1) . 

[0 5] S£*ro#«8EL^©»rBE]T-fc.5 

2) „ 

1 0 f«S€ 

1 2 W«fg3fc«*# 
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1 4 £A« 

i 6 mmm 

1 8 iEaaA»2is 

2 0 

3 0 *« 

100. 102, 104 WfiBEL^ 
2 0 1 

2 0 3 M 
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